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 Abstract: The paper presents the results of researches that were done during 2003-2005 period, on the 
experimental field of Agrotehnics from Cluj-Napoca, whose objective was to establish the weed characteristics from 
the crop rotation: autumn wheat - potato – maize – soybean and its fluctuation by the crop rotation. The weed level 
from the rotation is followed in terms of flourish spectrum composition aspect, species frequencies, species ponderosity 
and the achieved covered degree. It is appreciated the crop rotation of its contribution to rationalize the technologies 
of these four crops through the crop rotation, and also to assure the premise of durable capitalization and the zone 
resource and the elimination of the risk  of the agroecological possible derangements in the situation of omission of the  




 Weeds are natural restrictive factors for agricultural crops in all eco climatic conditions 
and as much in the case of degraded fields at which the cultivated plants habitat may be more 
severe affected. The hilly area around Cluj is an agricultural area in which we must take 
action both for the conservation and breeding of the soil fertility, erosion prevention, and for 
efficacy control of the very rich weed spectrum. 
To each agricultural area are characteristic certain species of weeds, specific weeding 
being influenced by climatic, soil conditions and technologies used at preemergent and current 
crops. 
It is unanimous recognized the fact that to choose the most efficient control method for 
the weeds and especially, to choose correctly the herbicides which must be used in several 
crops, so that none of risk factors interfere regarding the ecological balance of the agroeco 
system, is absolutely necessary to establish the infestation level with weeds for each plot and 
to know the species of weeds which achieve this infestation under the ecological aspect and 
especially under their sensibility to several control methods. 
The tam of the Agrotechnics department in Cluj-Napoca has among its research programs 
goals the rationalization of the crop technologies for the main agricultural crops in the centre 
of Transylvania, rationalization which includes the improving of those technological links 
which are important to assure the durability of the agricultural environment: crop rotations 
specific to the area, rationalized soil tillage systems, control strategies for the weeds adapted 
to the place and its characteristics. So, knowing the specificity of each crop weeding from an 
efficient crop rotation in the area it is important under the aspect of agro ecological 
information and also of the cultivation technologies safety to ensure the economical efficiency 





MATERIAL AND METHOD 
 
The research regarding the establishment of the weed characteristics from the: autumn 
wheat - potato – maize – soybean crop rotation, and its fluctuation by the crop rotation, took 
place during 2003-2005 at The Didactic Centre Cluj – Napoca, in the experimental field of 
Agrotechnics Department. The plot is situated in the Someşul Mic Valley, in the Gârbou 
Valley neighborhood, an affluent of the first one. From geological point of view, the soil is of 
quaternary age, and the parental material is made of silts, with loamy-clayey and clayey 
texture. The plot belongs to the hydrographical basin of Someşul Mic.  
The soil is of the type: fluvisol (FAO/UNESCO 1988). The profile is: Amp-Am-A/C-
CCa. The clay content on 0-40 cm depth varies between neutral and weak alkaline, with 
pH=7.25. In the next horizon, 20-40 cm, the presence of carbonates leads to an increase of pH 
up to 7.35. The base saturation degree of 96% frames this kind of soil in the eubasic category. 
As for the humus content, one can appreciate that the soil is average supplied, namely 3.21 % 
in the first 20 cm and 2.96 % in the 20-40 cm depth. From the agrochemical point of view, the 
soil is characterized as follow: phosphorus 124-148 ppm, potassium 148-172 ppm, total 
nitrogen 0.143-0.158 %, SB 26.22-27.0 me/100 g soil, SH 1.07-1.1 me/100 g soil, V 96%. 
The terrain is flat with the underground water layer at 2-3 m depth. 
The climate is boreal temperate continental (climatologic chart-station  Cluj), with 
different local nuances. According to the Koppen classification system of climates, the hilly 
area of Cluj belongs to Dfbk, with the temperature of the hottest month of 18-220C, with cold 
winter and more than 4 months per year with an average temperature over 40C. As for 
precipitations, the highest quantities fall in summer, 200-300 mm, and the fewest fall during 
winter, 70-120 mm. The torrential summer rain character is highly important. 
Weeding determination was achieved in several stages, with the help of numerical 
method, using the metric frame (0.5 x 0.5 m), being made three determinations on each 
repetition of the determination plot, placed on the diagonal of the plot. 
 Field dates are collected in the “land plot paper” which shows the floristic composition 
specific for each land plot, the frequencies of the species on the determination points and the 
average frequency on the land plot, the weeding level expressed in weeds number /m2 and 




RESULTS AND DISCUTIONS 
 
a) Autumn wheat  
 Autumn wheat crop is the second crop as weight after maize in agricultural exploitations 
in Transylvania. Under the aspect of competition which the weeds can achieve in this crop, 
assurance of all technological links at optimal parameters reduce significant their size. By 
assuring the optimal density of sowing, the moment and technical parameters necessary, soil 
fertility and not at last the adequate crop rotations with the help of favorable climatic 
conditions, it is assured soil coverage with crop plants in optimal time being stopped in the 
development stage. One of the species which can be easily stopped by assuring a correct 
technology to grains, is also the dominant specie around Cluj area Chenopodium album.  
 Weeding the autumn wheat crop in the experimental years at S.D. Cluj-Napoca is 
enough high under the aspect of weeds frequency, being between 105 plants/m2 (2003) and 86 
plants/m2 (2004) (tab.1). Chenopodium album specie has a frequency between 23 and 34 
plants/m2, being under this aspect situated on top in the weeds spectrum present in crops in 
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wheat crop in Cluj-Napoca. Under the aspect of its robustly in the first phases after springing, 
we can say that it is easy overdue by the other species of weeds from the floristic spectrum 
especially by Galeopsis tetrahit.  
 After estimation the participation rate of the species to a total weeding, it can be 
observed that the highest percentage is occupied by Chenopodium album specie (28.4%) 
being followed by Galeopsis tetrahit (24.2%), Viola arvensis (11.6%), Polygonum spp 
(13.7%), Cirsium arvense (8.4%) and Convolvulus arvensis L. (5.3%). The other 8 species 
which belong to the floristic spectrum of wheat crops have an insignificant participation to the 
total weeding. It is important to notice the level of coverage achieved by the weeds present in 
wheat crop before using herbicides, quantified at 75% on average on the three years. It is 
noticed Galeopsis tetrahit (30%), Chenopodium album (22%) species and perennial 
dicotyledonous species Cirsium arvense and Convolvulus arvensis L., which together achieve 
an average coverage of 10%. 
                          
Table 1. 
 
















1. Chenopodium album CHEAL 34 23 25 27 28.4 22 
2. Galeopsis tetrahit GALTE 25 25 20 23 24.2 30 
3. Viola arvensis VIOAR 9 13 11 11 11.6 5 
4. Polygonum 
convolvulus POLCO 6 5 6 6 6.3 4 
5. Polygonum aviculare POLAV 5 2 4 4 4.2 2 
6. Polygonum 
lapathyfolium POLLA 2 4 2 3 3.2 4 
7. Stellaria media STEME 3 3 3 3 3.2 - 
8. Lapsana communis LAPCO 4 1 1 2 2.1 - 
9. Draba verna DRAVE - 2 2 1 1 - 
10. Cirsium arvense CIRAR 11 8 6 8 8.4 4 
11. Convolvulus arvensis L. CONAR 7 5 4 5 5.3 6 
12. Lathyrus tuberosus LATTU 2 1 2 1 1 - 
TOTAL 108 92 85 95 100 75 
ANNUAL MONOCOTYLEDONOUS - - - - - - 
PERENNIAL MONOCOTYLEDONOUS - - - - - - 
ANNUAL DICOTYLEDONOUS 89 78 73 80 84.2 65 
PERENNIAL DICOTYLEDONOUS 19 14 12 15 15.8 10 
 
There can also be mentioned the two species belonging to Polygonum genus: 
Polygonum convolvulus and Polygonum lapathyfolium, which achieve a coverage level of 8%, 
and if they are not controlled in the right way, these species together with the perennial 
dicotyledonous species, develop a rich vegetative mass, being in the same time consummator 
of water and nutritive elements, taking the space to wheat plants detriment. 
It is to be noticed the tendency to decrease the total number of weeds on the surface unit 
in the three years of crop rotation practice, and also the frequency decrease of the annual and 
perennial dicotyledonous species in conditions of Cluj fact that allows us to bet on the positive 
influence of recommended crop rotation in the conditions of soil and clime of Cluj area. 
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b) Potato  
The species which have a role to potato crop weeding in experimental field belong to the 
both botanical class: monocotyledonous and dicotyledonous and the both vegetation groups: 
annual and perennial. 
The majority species of weeds in potato crop, at the beginning of the vegetation period 
are annual monocotyledonous, which participate with 61,4% to the general weeding, being 
represented by Echinochloa crus-galli –also Setaria glauca.specie is major.  
 
Table 2. 
Weed spectrum characteristic to potato crop (at 30 days from potato springing) at Cluj-Napoca 










1. Echinochloa crus-galli 84 51,6 34 
2. Setaria glauca 16 9,8 8 
3. Chenopodium album 12 7,4 6 
4. Chenopodium polyspermum 5 3,1 2 
5. Atriplex patula 3 1,8 0.5 
6. Amaranthus retroflexus 6 3,7 0.8 
7. Galeopsis tetrahit 2 1,2 - 
8. Polygonum aviculare 3 1,8 - 
9. Polygonum lapathyfolium 4 2,5 0.3 
10. Polygonum convolvulus 3 1,8 - 
11. Stellaria media 2 1,2 - 
12. Veronica hederyfolia 2 1,2 - 
13. Viola arvensis 3 1,8 - 
14. Capsella bursa-pastoris 2 1,2 - 
15. Cirsium arvense 6 3,7 8 
16. Convolvulus arvensis 4 2,5 5 
17. Sonchus arvense 3 1,8 6 
18. Lathyrus tuberosus 1 0,6 - 
19. Symphytum officinale 0,5 0,3 - 
20. Agropyron repens 1,2 0,7 - 
21. Total weeds 162,7 100 80 
22. ANNUAL MONOCOTYLEDONOUS 100 61,4 42 
23. ANNUAL DICOTYLEDONOUS 47 28,9 10 
24. PERENNIAL DICOTYLEDONOUS 14,5 8,9 19 
25. PERENNIAL MONOCOTYLEDONOUS 1,2 0,7 - 
Annual dicotyledonous are present in a larger number of species in the floristic 
spectrum, but the frequency with these appear early in spring is reduced, due to the 
monocotyledonous competition.  
Perennial dicotyledonous appear frequently even at the beginning of the first 
development vegetation phases of potato, and later, after annual weeds elimination with the 
chemical control methods to take the field and to assure the soil coverage in a very high 
percentage over 60%. This phenomenon make us, besides other technological and ecological 
causes to recommend early chemical control from potato crops, with late mechanical hoeing 
between the most exposed rows of potatoes to perennial weeds development. Because the 
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perennial dicotyledonous weeds are strongly developed recently in agricultural exploitations 
in the centre of Transylvania, are practically impossible to control with the help of chemical 
methods, they must be controlled with the help of mechanical or manual methods on the entire 
vegetation period of potato, until the biological reserve of vegetative reproduction organs in 
soil decrease under the influence of the crop rotation system. 
Another difficulty of potato crop in the rotation is represented by spaced springing of annual 
monocotyledonous which contributes to late weeding of potato crop in Cluj area, due to 
pluviometric regime from the summer months favorable for their springing and vigorous 
development, so that until the potato harvest these accomplish soil coverage of about 100%. 
The control methods and especially combined strategies: chemical + mechanical used, have to 
assure a longer control of these species, or to contain application on vegetation phases of 
herbicide able to fight late series of annual monocotyledonous, besides perennial 
dicotyledonous. 
c) Maize: 
Characteristic weeding for the maize crop in the conditions of the experimental field 
from Cluj-Napoca, determined in the years of research (2003, 2004 and 2005) reveals a 
diverse floristic composition, which content species of both botanical class and all four 
representative biological groups: annual monocotyledonous, perennial monocotyledonous, 
annual dicotyledonous and perennial dicotyledonous (tab. 3.) 
Annual dominance of several specie of weeds is  a characteristic of the specific weeding 
of the area, this dominance being absolute in the case of the annual monocotyledonous 
species: Echinochloa crus-galli and Setaria glauca, which invade annually the maize crops in 
the first part of the vegetation period, being followed by annual dicotyledonous species 
Chenopodium album, Amaranthus retroflexus, Polygonum lapathyfolium and Polygonum 
convolvulus.  
The difference which appear between the weeding levels characteristic for each year are, 
a result of the technological factors which may interfere both directly and indirectly upon the 
level of a crop weeding (including the crop rotation practiced); but also the interference of the 
environmental factors (climatic) which can amplify, in certain situations the weeds competing 
potential.  
Annual dicotyledonous represent a danger for maize crop even in the case of their 
participation to weeding level in weed association, among which the main ones are other 
groups. This thing derives from average frequencies, registered on surface unit. The high 
nutritive elements and water consumption achieved by dominant annual species, accentuated 
growth in favorable conditions to develop, the high number of seeds produced by a plant, 
determine to be competitive for maize crop. 
 Perennial dicotyledonous have a participation and frequency which is superior to the 
potato situation, explained, by maize crop particularities to create the best favorable 
conditions for perennial species to spring and to develop.  
With the help of weed control methods from maize crop applied in the specific area of 
the experiences must follow in the same time annual monocotyledonous control and annual 
dicotyledonous, without forgetting about perennial dicotyledonous which with the help of the 
vegetative organs reserve in soil remain serious rivals for maize plants. One of the most 









Weed species present in variant control plot at 30 days after maize springing  
(Cluj-Napoca, 2003-2005) 
 
It is noticed in the table 3 that the frequency of the weed species decrease from the 
beginning of the determinations to the third year of crop rotation, the most dangerous species 
for maize: Echinochloa crus-galli, Cirsium arvense, Convolvulus arvensis are decreased as 
frequency in the first part of maize vegetation period even in a short interval of three years, in 
a four years rotation cycle. 
d) Soybean 
In soybean crop, weeds spectrum is formed by annual species, dicotyledonous with late 
and early germination, and predominant monocotyledonous with late germination. The 
perennial weeds are very well represented by dicotyledonous, and among monocotyledonous 
Agropyron repens is very rare represented.  
The average frequency of weeds specie in the experimental cycle at Cluj-Napoca, in 
soybean crop is represented in table 4. The dominant species in soybean crop were: 















1. Echinochloa crus-galli ECHCG 134 82 58 91,3 37.9 52 
2. Setaria glauca SETGL 45 42 41 41,7 17.3 8 
3. Digitaria sanguinalis DIGSA 1,5 0,3 - 0,6 0.25 - 
4. Chenopodium album CHEAL 22 28 38 29,3 12.2 5 
5. Amaranthus retroflexus AMARE 16 19 16 17 7 3 
6. Polygonum lapathyfolium POLLA 12 12 12 12 5 2 
7. Polygonum convolvulus POLCO 8 8 11 9 3.7 3 
8. Galinsoga parviflora GALPA 4,2 3,2 5,6 4,3 1.8 1 
9. Polygonum aviculare POLAV 2,3 2,3 4,8 3,1 1.3 1 
10. Chenopodium polyspermum CHEPO 2,1 1,1 4,1 2,4 1 - 
11. Hibiscus  trionum HIBTR 2,1 2,1 2,3 2,2 0.9 - 
12. Draba verna DRAVE - 2,5 1,1 1,2 0.5 - 
13. Chenopodium hybridum CHEHY - 1,6 2 1,2 0.5 - 
14. Lapsana communis LAPCO 2 1,5 1,5 1,7 0.7 - 
15. Stellaria media STEME 2 2 1,5 1,8 0.75 - 
16. Capsella bursa-pastoris CAPBP 1 0,3 0,3 0,5 0.2 - 
17. Cirsium arvense CIRAR 10 7,5 6,5 8 3.3 5 
18. Convolvulus arvensis CONAR 13 4,2 8.8 8,7 3.6 6 
19. Sonchus arvensis SONAR 6 2,8 1,3 3,4 1.4 1 
20. Symphythum officinale SYMOF - 0,2 0,4 0,2 0.1 - 
21. Agropyron repens AGRRE 0,6 0,2 0,1 0,3 0.1 - 
TOTAL 284 223 216 241 100 87 
ANNUAL MONOCOTYLEDONOUS 180.5 124.3 99 134.6 55.9 60 
PERENNIAL MONOCOTYLEDONOUS 0,6 0,2 0,1 0,3 0.1 - 
ANNUAL DICOTYLEDONOUS 74 83.8 100.3 80 33 15 
PERENNIAL DICOTYLEDONOUS 29 14.7  16.9 20.2 8.4 12 
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Polygonum lapathyfolium, Polygonum convolvulus and among perennial species, the greater 
frequency was noticed in the case of Convolvulus arvensis L. 
Analyzing the percentage of the main species in soybean crop (tab. 4), it is noticed the 
fact that Echinochloa crus-galli represents 37%; Chenopodium album, 14% and  Setaria 
glauca 11%. The other annual species participate with less than 10% to accomplish the 
weeding level in soybean crop There are important: Amaranthus retroflexus, Polygonum 
lapathyfolium and Polygonum convolvulus, and the perennial species without a high 




Weeds species determined  at  
30 days after soybean crop springing  





The Species Bayer Cod  










Echinochloa crus-galli ECHCG 108 82 64                              85 37 35 
Setaria glauca SETGL 35 22 20                               26 11.3 13 
Chenopodium album CHEAL 42 28 25                                                             32 14 11
Amaranthus retroflexus AMARE 26 19 16                                  20 8.7 8 
Polygonum lapathyfolium POLLA 12 10 12                                  11 4.8 5  
Polygonum convolvulus POLCO 10 8 6         8 3.5 4 
Galeopsis tetrahit GALTE 8 8 6 7 3 4 
Galinsoga parviflora GALPA 4 3 3 3 1.3 - 
Polygonum aviculare POLAV 6 2 3                                4 1.7 - 
Chenopodium polyspermum CHEPO 4 1 4  3 1.3 - 
Sinapis arvensis SINAR 4 2 -                                                   2 1 -
Capsella bursa-pastoris CAPBP 4 3 1 3 1.3 - 
Viola arvensis VIOAR 3 2 1 2 0.9 - 
Draba verna DRAVE - 2 1  1 0.4 - 
Chenopodium hybridum CHEHY - 1 2 1 0.4 - 
Lapsana communis LAPCO 2 - 1  1 0.4 - 
Stellaria media STEME 2 2 1                                2 0.9 - 
Cirsium arvense CIRAR 8 7 5 7 3 4 
Convolvulus arvensis L. CONAR 14 6 4                               8 3.5 6 
Sonchus arvensis SONAR 6 2 1 3 1.3 2 
Lathyrus tuberosus LATTU 3 1 - 1 0.4 - 
Symphythum officinale SYMOF 0.5 0,2 - 0.2 0.08 - 
Agropyron repens AGRRE 0,3 0,2 - 0.2 0.08 - 
TOTAL 302 211 176 230 100 92 
ANNUAL MONOCOTYLEDONOUS 143 104 84    110 48.8 48 
PERENNIAL MONOCOTYLEDONOUS 0.3 0,2 0 0.2   0.08  
ANNUAL DICOTYLEDONOUS 127 91 82                                 100 43.5 32 
PERENNIAL DICOTYLEDONOUS 32 16 10 19   8.3 12 
 
Soybean crop weeding is very high if we refer to the weeds frequency on surface unit 
(tab. 4), this being of 302 plants/m2 in 2003; 211 plants/m2 in 2004 and 176 plants/m2 in 2005, 
the average weeding level being of 230 plants/m2. The high level of weeding under the 
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numerical aspect is due to the ephemera species present in crop, without a significant level of 
competition of the soybean plants, or annual species with a weak growth: Viola arvensis, 
Draba verna, Capsella bursa-pastoris, species, which aren`t a danger for the crop at their 
frequency. 
The participation quota for annual weeds groups is alike: annual monocotyledonous 
with an average participation of 48%, and annual dicotyledonous of 43%, while perennial 
dicotyledonous in the first 30 days after crop springing, represent only 9%, which on the 
entire vegetation period a remain significant danger of the soybean crop They are appreciated 
as the most dangerous, the annual monocotyledonous species with late germination which 
may compromise easily soybean crop. Among annual dicotyledonous, the ones which 
represent a problem in soybean crops Cluj area are: Chenopodium spp., Polygonum 
lapathyfolium and P. convolvulus and even Galeopsis tetrahit.  
It is remarkable the fact that in soybean crop it is observed a obviously decrease of the general 
weeding level on observation period, decrease attributed to the benefic effect of the crop 




 Autumn wheat rotations– potato – maize – soybean is according to agricultural 
exploitations in centre of Transylvania due to  
⇒ The 4 crops percentage in the agriculture of the area  
⇒ Eco climatic conditions favorable to this rotation; 
⇒ The positive influence upon physical and biochemical features of the dominant soils 
(conclusion demonstrated by other research goals); 
⇒ Positive influence in the evolution of the floristic spectrum of area weeding and the 
evolution of the crop weeding level. 
Appliance of a sustenable agriculture suppose the obligation of the crop rotation with its 
rational rotation component, to reduce the technological inputs with a potential risk in 
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